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Strategic Study of Postharvest Technology1 
Members applauded the interactive, participatory approach taken by the study panel, 
and endorsed TAC’s recommendation that the CGIAR should take a more comprehensive 
research approach to include postharvest technology development. As well, the benefit of 
postharvest. research to widening the efficiency of research and the adoption of technologies, 
particularly by small-scale producers and women, was afQrned. 
It was also felt that a better integration of postharvest technology in priority setting on 
commodities was warranted; that more attention was needed on marketing economics, as an 
important dimension of postharvest technology development and utilization; and that 
networking, including with the private sector, would be a very important component to 
complement rather than duplicate efforts of others already working in this field. It was noted 
that there were opportunities for collaboration in the forestry sector as well. 
IDRC expressed its willingness to provide support for a small working group to 
explore two areas where there is potential for increased collaboration and to develop broad 
principles with wide applicability: methodologies for production-to-consumption research; and 
small-scale agroenterprise development. 
1 Extract from “Summary of Proceedings and Decisions - Report on Parallel Session I”, 
Mid-Term Meeting 1996, Jakarta, Indonesia. 
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Dear Mr. Serageldin, 
15 April 1996 
It is my pleasure to submit to you the report of the strategic study on “Harvest 
and Postharvest Problems in Agriculture, Forestry and Fisheries - The CGIAR 
Contribution to Research”, accompanied by two supporting annexes. One is a synthesis of 
responses to a TAC Survey on “Appropriate Areas and Organizational Models for 
Harvest and Postharvest Research in the CGIAR”, and the other an “Overview of Harvest 
and Postharvest Research in the CGIAR”. The report has been prepared by an external 
Panel led by Dr. Mike Arnold. 
The study was commissioned by the Committee at TAC 67 to provide an input to 
the current discussions on CGIAR priorities and strategies. During the course of the 
study, the Panel interacted with the CGIAR Centres, national research institutions in the 
developing and developed countries, and members of the Group. 
Given the CGIAR’s focus on sustainable food security through poverty alleviation 
and protection of natural resources, the Panel visualizes that the potential income benefits 
from higher production could be more fully realised not only by increasing the efficiency 
of production but also by reducing postharvest losses and diversifjling end uses. 
Consequently, the Panel has suggested that greater efforts should be devoted to the 
harvest and postharvest components of the production-consumption continuum, and that 
this broader perspective on “utilizable production” should be explicitly reflected in the 
CGIAR mission statement. 
However, the Panel has concluded that the CGIAR should accept the responsibility 
for filling appropriate gaps in the continuum in a selective manner for different 
commodities, and that the Centres take full advantage of opportunities to collaborate with 
public and private sector organizations, including industrial manufacturing and processing 
companies. TAC has endorsed the above recommendations. 
On behalf of the Committee, I commend the report to you and to the Group for 
careful consideration, and we hope that it will make a valuable contribution to the work 
of the Centres, including in the development of their Medium Term Plans. 
Mr. Ismail Serageldin 
CGIAR Chairman 
World Bank 
1818 H Street, N.W. 
Washington D . C . 20433 
USA. 
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I would like to sincerely thank the Panel for its insightful contribution, and for the 
innovative and cost-effective manner in which it has conducted the study. I also wish to 
acknowledge the cooperation that was extended to the Panel by the CGIAR Centres, 
national research institutions, and by the members of the Group. Finally, I would like to 
express the Committee’s appreciation to the TAC Secretariat without whose continuing 
support the study could not have been conducted. 
Sincerely yours, * 
Donald L. Winkelmann 
TAC COMMENTARY ON THE STRATEGIC STUDY OF 
HARVEST AND POSTHARVEST RESEARCH 
TAC expresses its appreciation to the Panel for a thoughtful and clearly written 
strategic report, especially for its development, of the notion of the production- 
consumption continuum. It wishes, in particular, to thank Dr. Mike Arnold, Panel Chair, 
for conducting the study in an innovative and cost-effective manner. TAC wishes to 
acknowledge that this was possible because of the excellent cooperation that was extended 
to the Panel by the CGIAR Centres as well as a range of other organizations. 
The report makes a useful contribution to the current deliberations on CGIAR 
research priorities and strategies which must address the CGIAR goal of sustainable food 
security. This calls for a strategy that aims towards maximizing utilizable production to 
meet the growing rural and urban demand for cheap food. 
The report identifies a number of important strategic issues that need to be taken 
into account in relation to CGIAR support for research on harvest and postharvest 
problems. TAC is generally in agreement with the recommendations of the Panel. The, 
Committee offers the following commentary which provides additional perspectives which 
must be taken into account in interpreting the Panel’s conclusions and recommendations. 
Production-consumption continuum 
TAC welcomes the recommendation to give greater emphasis to the harvest and 
postharvest components of the production-consumption continuum. It considers that to 
achieve sustainable food security, increasing volumes of produce of acceptable quality 
will need to be delivered to a diversity of end users. Many kinds of loss and wastage will 
need to be reduced to help in lowering food prices to different consumers along the rural- 
urban transect. In this regard the Committee agrees with the Panel’s conclusion that only 
through a much broader perspective can the deficiencies in research be fully assessed and 
appropriate steps be taken to ensure that gaps in the continuum are filled and 
opportunities created for income generation by adding value. 
Role of the CGIAR 
TAC believes that the nature of the production-consumption continuum is different 
for each product, and is conditioned by a variety of factors.. These range from the nature 
of the relationship of the products to the plants and animals from which. they are derived 
through to the degree of handling and processing required as the products move into the 
market. Therefore, while TAC is in favour of the CGIAR accepting the responsibility for 
filling appropriate gaps in the continuum, it agrees with the Panel that the CGIAR must 
move selectively. 
This means that each Centre with a commodity mandate must have the capacity to 
identify bottlenecks in the continuum, and take appropriate action. This, in some cases, 
would require the Centre to find an in-house solution to a particular bottleneck or, in 
other cases, give other agencies opportunities to contribute. In undertaking the diagnostic 
research, each Centre will need to judge, on the basis of the socioeconomic conditions 
surrounding the production-consumption continuum, how to prioritize the type of research 
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it should promote. TAC believes that contributions to market research could be made by 
local NGOs and NARS, and that market components should be studied in relation to local 
policy. Similarly, local institutions could make a contribution to research using 
indigenous knowledge and at the same time identify gender related issues in post- 
production processing. Indeed the notion of the production-consumption continuum will 
greatly aid the recognition of the role of women in harvest and postharvest activities and 
could have a great impact on the welfare of women and children. 
Systemwide strategy and inter-centre collaboration 
TAC agrees with the Panel’s conclusion that there is a need for a CGIAR strategy 
which could ensure that appropriate mechanisms are in place for the Centres to identify 
harvest and postharvest problems. TAC would like to see that Centres by working 
together would evolve informal coordinating mechanisms. TAC does not believe that 
there is a need for a centrally organized initiative leading to a Systemwide programme. 
However, it would be useful to know annually how much Centres are investing in harvest 
and postharvest research. TAC therefore will strengthen the monitoring and evaluation of 
harvest and postharvest research through the existing mechanisms of internal and external 
reviews, ‘and of resource allocation. 
Role of the private sector 
TAC believes that the private sector has a crucial role in finding solutions to some 
postharvest problems especially where there is a large supply of feed stock to process and 
where complex procedures are used. Local entrepreneurs with indigenous knowledge will 
also frequently be highly effective. 
CGIAR mission statement and activity categories 
The Panel has proposed that the present CGIAR mission statement as well as the 
definitions of Category 1 “increasing productivity” and Category 4 “socioeconomic, 
public policy and public management research” be revised explicitly to take account of the 
greater weight to be given to the harvest and postharvest parts of the production- 
consumption continuum. TAC will examine this suggestions when it considers whether 
review of the mission statement should be recommended to the CGIAR in relation to 
priorities and strategies for 1998 to 2000. 
” Hamlet” 
4, Shelford Road 
Whittlesford 
Cambridge CB2 4PG 
UNITED KINGDOM. 
6 March 1996 
Dear Don, 
Studv on Harvest and Postharvest Research 
I am pleased to transmit to you the report of the study on strategic issues. relating 
to CGIAR support for research on harvest and postharvest problems in agriculture, 
forestry and fisheries. The study was conducted in two phases. Phase I concentrated on 
gathering information and sounding opinions. Phase II was concerned with synthesizing 
information and ideas gathered in Phase I, exposing the emerging synthesis to other 
opinions and writing the report. 
While we encountered some difference in perspective, there was universal interest 
in the topic and a widely held view that the time has come to raise the profile within the 
CGIAR System of these important areas of work. This view is strongly reflected in the 
body of our report and in our recommendations. 
I should like to thank you for inviting us to undertake this stimulating task. The 
panel members, Guy Poulter and Susan Poats, have given their unstinting support to the 
study, in spite of other calls on their time, and Guido Gryseels and his staff in the 
Secretariat have provided invaluable help. Vivian Timon assisted the panel during Phase 
I. In Phase II this work was continued by Filemon Torres, who analysed the information 
collected and contributed to the discussions in Rome. 
. ..I2 
Dr. Donald L. Winkelmann 
Chair 
Technical Advisory Committee (TAC) 





In arriving at our conclusions, we have not seen it as our role to be prescriptive, 
but to suggest strategic approaches that could rapidly evolve into substantive projects. In 
doing so, I trust we have done what was expected of us and fulfilled our terms of 
reference. 
With kind regards and best wishes. 
Yours sincerely, 
Michael H. Arnold 
Panel Chair 
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TERMS OF REFERENCE AND CONDUCT OF THE STUDY 
APPROPRIATE AREAS AND ORGANIZATIONAL 
MODELS FOR HARVEST AND POSTHARVEST 
RESEARCH IN THE CGIAR - Synthesis of Responses to a 
TAC Survey - 
OVERVIEW OF HARVEST AND POSTHARVEST 
RESEARCH IN THE CGIAR 
SUMMARY 
The need for greater efficiency in the use of primary products, as well as 
demographic changes associated with urban expansion, call for changes in international 
research and development programmes in agriculture, forestry and fisheries. Alleviation 
of poverty and the sustainable management of natural resources must be seen as being 
dependent on increasing incomes, not only from primary production, but also from the 
whole chain of operations leading from primary production to fmal use. 
Within this “production-consumption continuum” numerous research issues can 
be identified that would benefit from an international approach. They cover 
technological, sociological, economic and policy issues and call for collaboration among 
numerous institutions and organizations, including agro-industrial enterprises. 
Current work under the auspices of the CGIAR covers a wide range of 
problems in harvest and postharvest research, closely related to the mandates of the _ 
individual Centres. Their most significant contributions have been built around the 
genetic improvement of quality and storage characteristics of food commodities. At 
present, however, the emphasis is on productivity research with no coherent strategy for 
ensuring that priorities are set in the broader context of the production-consum$on 
continuum. 
In our view, if the full benefits of productivity research are to be realized, there 
must be complementary attention to efficiency in product utilisation. Changing the 
emphasis in this way has implications for all elements of the CGIAR System. It implies 
reviewing the expertise available to TAC and the Centre Boards, as well as reconsidering 
the staffing patterns at the Centres, themselves. It also implies establishing or 
strengthening linkages, not only with appropriate organizations in developing countries, 
but also with a range of advanced research organizations, development agencies and 
industrial companies involved in relevant areas of work. 
We see a need for a diversity of collaborative arrangements from which 
informal mechanisms of coordination could evolve as needed. There will also be a need 
for a Systemwide strategy for funding projects in harvest and postharvest research and a 
more explicit responsibility for monitoring and evaluating their efficacy through normal 
review processes. We make recommendations accordingly. 
HARVEST AND POSTHARVFST PROBLEMS 
IN AGRICULTURE, 
FORESTRY AND FISHERIES 
- The CGIAR Contribution to Research - 
1. The Need for International Research 
1.1. Introduction 
In the past, it has sometimes been argued that research to increase agricultural 
output is likely to be more cost-effective than research to increase efficiency in its use. 
No doubt, similar arguments have been advanced for forestry and fisheries. In the 
current climate of opinion, however, such views are open to serious criticism, even 
though there is not much quantitative evidence to discount them. 
The relentless increase of population pressure, the urgency of environmental 
conservation, the accelerating migration of people from the countryside to cities, and the 
declining rate of increase in yield potentials reflect only some of the considerations that 
call for greater efficiency in the exploitation of what is already available, whether from 
land, freshwater or the sea. The problems extend from harvesting, through storage and 
processing to distribution, marketing and final use and they have wide implications for 
poverty alleviation and sustainable production. 
There seems little disagreement about the general validity of statements of this 
type. The primary issue for this study is the extent to which international research could 
make a bigger contribution to solving problems in these areas and, within the wide range 
of possibilities, what additional aspects it would be appropriate for the CGIAR Centres to 
undertake. 
Consistent with our terms of reference (see Appendix I), we start by discussing 
the need for international involvement in research on harvest and postharvest problems. 
We proceed to summarise current Centre activities in these areas and to analyse the extent 
to which the current overall effort is appropriate. Finally, we suggest possible future 
roles and strategies for the CGIAR, having regard to the priority that might be accorded 
these problems in relation to competing demands for resources. 
The report of a previous study, “Food Crop Utilisation and Agro-Industrial 
Development” (Hulse, 1990) has provided background material for the present study. We 
have also taken fully into account the replies to a questionnaire prepared as part of the 
first phase of the present study and distributed to the Centres and various other 
organizations with an interest in harvest and postharvest research. Replies are 
summarised in Annex II. 
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1.2. The Changing Perspective of Productivity 
Following the higher crop yields associated with the green revolution, attention 
by the international community has increasingly been turned to post-production losses that 
impede the realisation of its full potential in terms of food availability. Earlier attention 
to postharvest problems, such as drying and storage, has gradually been expanding to 
include processing and marketing, a context in which productivity is being interpreted as 
more than simply yield. 
It is now increasingly accepted that the overall purpose of achieving sustainable 
productivity in agriculture, forestry and fisheries would be better served by analyzing the 
“utilisable production” of the whole chain that links the producer to the consumer. This 
chain is being influenced by a number of gradual changes, which include the following 
shifts in emphasis. 
From a regulated to a liberal trade environment, in which governments are 
moving from a business role to one of policy setting and infrastructure 
development. The aim is to reduce transaction costs, while encouraging 
development of a more active private sector with access to greater resources, 
especially credit and information. 
From a paradigm of “technology development” to one of “business 
development”, in which the type and quality of the product is determined 
primarily by the effective market demand and not by the available technology. 
From an approach based on the primary production systems to one that also 
features the secondary products demanded by the consumer. This approach 
includes both the production cycle of the primary producer and the 
market-centred processes that transform the primary product into secondary ones.. 
From durable primary products, such as grain crops, to perishable ones such as 
roots, tubers, fruit, fish and vegetables, calling for increased attention to 
problems of storage and shelf life. 
From minimising losses in the primary products to maximising diversity in the 
secondary ones. The aim is to bring about more efficient use of the primary 
products, while adding value and generating income at each stage in the 
production-consumption continuum. 
From a view that agro-industries are separate from production systems to one 
that recognizes their value in the conservation of natural resources, through 
providing alternative sources of income to disadvantaged rural people. 
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1.3. Linking Research to Development 
Among assessments of the need for greater emphasis on post production 
problems, the report of a recent workshop on progress in global agricultural research and 
development (USAID, 1995) contained the following comment: . 
“If the development community is going to take the goals of poverty and 
food security seriously, it will have to pay considerably more .attention 
to marketing and utilisation than it has in the past”. 
Likewise, a workshop sponsored by ATSAF (1995) on small-scale food 
processing stres’sed the importance of linking crop improvement to the value added 
through processing, thus providing greater opportunities for employment, as well as 
greater incentives for investment by farmers in new technology. Other, similar 
comments, covering the whole sequence of harvest and postharvest activities, have been 
widely echoed by donor agencies and have featured strongly in the information collected 
for the present study. 
If the need for greater emphasis in development programmes on post-production 
problems is accepted, questions then arise about the needs for research to support such 
initiatives and, within those research needs, whether there are problems that transcend the 
location-specific needs of individual communities or countries and lend themselves to an 
international approach. 
Against a background of the production-consumption continuum, research 
relevant to postharvest problems would include activities focusing on the pre-maturity 
stage (e.g., the protein or starch component of crops) extending to research on policy, 
marketing, processing and storage, as determined by consumer demand. It would also 
need explicitly to include a gender perspective, in that men and women play intricate, 
complementary, and competing roles in the utilization part of the continuum. 
This study briefly discusses how such needs might be identified and proceeds to 
give examples of the types of research problem for which solutions, new research 
methods, or new approaches might be sought through international research. We make 
no attempt to list all those areas where such needs might arise. 
1.4. Identifying Needs 
1.4.1. Links With National Research Systems and Other Organizations 
There can be little doubt that demographic changes are leading to changes in 
patterns of demand that have the potential to stimulate a range of income-earning 
activities stemming from the products of agriculture, forestry and fisheries. These issues 
are particularly important in relation to low-income people in general and to women, in 
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particular, who commonly have dominant roles in rural societies in a wide range of 
postharvest activities and processes. Greater investment in international research in this 
post-production chain of the production-consumption continuum could be undertaken 
effectively, however, only if it were in response to carefully identified needs at the 
consumer level. Any strategy designed to increase such investment would have to ensure 
that adequate mechanisms were in place to ensure its efficacy. 
Established mechanisms for discriminating among the needs of producers to 
identify areas for international research could not necessarily be extended to incorporate 
similar mechanisms for correctly prioritising consumer needs. For example, in 
agricultural research, the strongest linkages between international activities and national 
programmes are often facilitated through channels provided by the respective ministries of 
agriculture. 
For matters relating to consumer needs, however, a wide range of other 
government departments would have to be involved as well as NGOs and private sector 
businesses ranging from the artisan to the multi-national company. Moreover, there are 
already many other organizations, such as national and international development 
agencies, universities and research institutes that are involved in identifying weak links in 
the chain of activities leading to the successful end use of primary products, whether from 
crops, livestock, fisheries or forests. 
Consequently, working relationships that have been built up over the years for 
identifying researchable issues relating to productivity would need to be supplemented by 
other relationships, giving access to a wide range of organizations concerned with 
processing and marketing, including agro-industries. Amongst these, large commercial 
companies often feel constrained to become involved in exploring new processes for use 
in developing countries, or new sources of supply of raw materials, because of the 
commercial risks involved. It might well be that there is a role here for an organization, 
such as the CGIAR, to act as a catalyst in bringing together groups of interested parties to 
do exploratory work that might be considered to be too risky for any individual 
enterprise. 
1.4.2. Location-specific Problems 
There are also questions of identifying those areas of wide applicability that 
would merit international attention. Commonly, some problems that are clearly identified 
at the national level are described as location-specific. With many such problems, 
however, it is possible to identify principles of wide applicability that can form the basis 
of a worthwhile international approach. From their work on production systems, the 
Centres have already gained considerable experience in developing broadly applicable 
methodology for tackling location-specific problems. Similar principles apply to many 
post-production problems. 
For example, CIAT’s work on cassava has shown that strategic outcomes and 
understanding can be derived from a systematic approach to location-specific, 
post-production problems, where the primary research has been undertaken by national 
organizations. Centre specialists can relate these results to principles derived from wider 
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experience, such as in gender analysis, and so tease out strategic principles that can be 
applied elsewhere. 
There is little reason for supposing, therefore, that problems in the 
post-production part of the continuum are inherently more location specific than those 
related to increased productivity. Indeed, as the work of the Centres on productivity has 
evolved it has become increasingly apparent that strategic research at the international 
level needs to be complemented by adaptive research at the national level to solve 
location-specific problems. 
1.5. Types of Research Problems 
1.5.1. Urban Consumers 
By 2025 it is projected (FAO 1995) that some 43 percent of the population of the 
least-developed countries will be urbanised, presenting complex problems for. the supply 
and distribution of food. Incomes of certain segments of the urban population are rising, 
leading to increasing demand for more expensive foods such as fish, horticultural, 
livestock and forest products (e.g. spices), as well as for other products that provide a 
varied diet and are processed to offer greater convenience. 
In contrast, the majority of urban dwellers in most developing countries remain 
disadvantaged, with limited purchasing power, requiring the efficient distribution of 
low-cost, easily prepared, but nutritious food. Cheap or subsidised wheat flour, maize 
meal or milled rice, which are often imported, have progressively replaced more 
traditional crops, such as sorghum, millet, and cassava, because of their advantages in 
terms of ease of preparation, cooking time, storability and general convenience. 
The challenge is to find ways in which international research can help towards 
meeting the urban consumer’s evolving needs, within the wider interests of the country 
and its economy. There are, for example, major policy issues relating to the weight to 
be given to developing industrial exports to pay for imported food, as distinct from 
working on local products so that they compete more favourably with imports. Likewise, 
there are problems relating to the availability of primary products used as raw materials 
in the supply of food, some of which we illustrate below by reference to specific 
examples. 
1.5.2. Limited Demand 
There seems to be little doubt that changes in the patterns of demand are limiting 
the production of some traditional crops, such as cassava and sorghum, in many 
developing countries. 
CGIAR support for cassava is based on its importance as a staple food for large 
numbers of people, especially low-income groups. Its broad agro-ecological adaptability, 
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drought tolerance, and indeterminate harvest date, mean that it is widely grown and 
commonly used as a food security crop at the household level. Crop improvement and 
pest control have featured strongly in research programmes but, in general, demand for 
the crop and its products has not increased in line with the potential for increased 
production. 
A further consequence of the lack of attractive secondary products has been a 
growing preference for higher value commodities such as maize, wheat and rice for which 
increasing demand cannot always be met, either at the household or the national level. 
This threat to the image of cassava could result in reduced incentives to producers to 
increase their yields, leading to declining production and a worsening of food shortages. 
In many developing countries, it is unlikely that further development of the crop will be 
successful unless full attention is paid to its end uses as food, animal feed and as an 
industrial raw material. 
In this example, a key research need is to identify and rationalise the current and 
projected needs of the multiplicity of end users and to match the available primary and 
secondary products of the crop more precisely to meet those needs. One approach would 
be to invest greater resources in research on the properties of available clones and of 
those that could be derived from plant breeding programmes. Another would be to 
promote greater investment in processing techniques that would adapt the products of 
improved varieties more closely to the needs of end users. Both might be seen as part of 
a revised strategy in which greater emphasis is given to post production problems in a 
more comprehensive approach to commodity research. 
Like cassava, sorghum has traditionally been produced and consumed mainly by 
the rural poor, where it has served to meet an important food security need. Although 
progress has been made in improving productivity and yield stability, sorghum’s 
performance relative to more popular food crops, such as rice and maize, has been 
modest. 
In India, the main yield increases have been obtained in the rainy-season crop 
which results in a softer and less lustrous grain, with lower consumer acceptance than the 
post rainy-season crop. Grain from the post rainy-season crop is used for traditional food 
preparations such as unleavened bread. In contrast, the lower value, higher yielding rainy 
season crop is increasingly being used as an animal feed, particularly as the poultry 
industry is rapidly expanding. Since the 196Os, the area under sorghum production in 
India has declined markedly but the total production has stayed about the same owing to 
increases in yield. 
There is no question that the yield of certain sorghum hybrids has increased, but 
it is less certain to what extent there have been corresponding increases in the “utilisable 
product” or in the benefits to resource-poor farmers or urban consumers. A broader 
understanding is required of the postharvest characteristics that influence acceptance of 
sorghum in the various markets that relate to food, feed and industrial use. Only in this 
way could the range of problems be identified and appropriate research strategies 
developed. 
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1.5.3. Limited Shelf-life 
In contrast to cassava and sorghum, where increases in production appear to be 
limited by demand, milk provides a good example of a product where demand is 
continually expanding, but supply does not respond because of the need for rapid delivery 
of the primary product. Many strategies have been developed to overcome the constraint 
that milk must either be consumed or processed within a few hours of harvest. 
Traditional products such as rubbery salted cheese, Parmesan cheese, natilla, yoghurt and 
ghee represent just some of the available strategies for increasing the variety and shelf-life 
of milk products and thereby expanding the potential market. 
However, the farm-gate price of milk is a function of many factors which can be 
analysed to give a theoretical spatial boundary outside which the production of liquid milk 
for the fresh market is not attractive to producers. Farm cooling from body temperature 
to 18 degrees C (temperature of “cold water”) and transport in insulated chums could 
expand this threshold, whilst local refrigeration and transport in refrigerated trucks could 
expand it even further. 
Much dairy research currently focuses on improving the efficiency of established 
dairy farmers, i.e. those already lying within the feasible economic “milk-shed”. Even 
with improved breeds, nutritional regimes, forage crops; health measures etc. the 
potential for increasing milk production on a regional level by more than 5% per year 
would seem optimistic. 
In comparison, the investment needed to develop and implement postharvest 
technology that would serve to expand the milk-shed boundary could give a greater 
return. Not only would the milk market then be open to many previously excluded 
potential producers, but they would be well placed to benefit from the experience of 
established producers in the same production area. 
The numerous researchable questions that surround opportunities of this type are 
such that they are unlikely to be tackled by any national programme on its own. It might 
well be, however, that a concerted international approach could, bring together the 
necessary critical mass to develop innovative methods of handling milk that would serve 
to expand the functional producing areas and so benefit producers as well as consumers. 
These underlying principles clearly apply to a greater or lesser extent to other 
perishable products, such as fish, fruit and vegetables, where the problems are similar 
and solutions equally urgent. 
1.5.4. Limited Supply 
Although limited demand and limited shelf life,can act as major constraints to the 
availabiiity of both primary and secondary products, there are many examples where 
availability of the primary product is the limiting factor, and research is required to 
develop secondary products from alternative sources. This type of problem has been 
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recognized for a long time in relation to the availability of suitable flour for making bread 
but, increasingly, it is becoming true of fish. 
Conventional fish stocks are under pressure, with total world supply generally 
recognized as having reached a plateau at about 1OOM mt. Broadly speaking, in Asia 
demand for fish very much outstrips supply, in Africa demand and supply are about 
matched whereas, in some areas of Latin America, supply exceeds demand and the excess 
is used for fish meal (animal feed). More must be made of the available resources to 
meet the food needs of an expanding global population and to avoid irretrievable over 
exploitation of conventional stocks. Consequently, there will be an increasing need to use 
for human consumption a wider range of fish, such as small pelagic species, currently 
used for fish meal. 
Little is known about many of these species, either as a food item or in relation 
to the requirements of processors and exporters. There is an urgent need for systematic 
research to define fish species in terms of these properties and to build up a greater 
understanding of the likely processing and handling characteristics of a wide range of 
species, in relation to features such as storage life, and product and processing options. 
At present there is no international mechanism for organising the necessary co-ordination 
or leadership that would be required to implement ideas of this type. 
1.6. Assessment 
In the past, the international community has given strong support to 
“productivity” research as a primary area of concern, and the benefits of such work have 
been well documented. Increasingly, however, attention has been turning to the work 
needed to ensure that the potential benefits from increased productivity are more fully 
realised through reduction in postharvest losses and diversification of end uses. 
The changes required are closely related to broader development issues, such as 
improved marketing and distribution systems, and much of the research required is 
adaptive in nature. Nonetheless, some of the researchable issues transcend the needs of 
individual communities or countries and lend themselves to an international approach. 
There is, therefore, a strong case for increased support for such research by the 
international community, in which many organizations, including the CGIAR, might have 
an important role. Before discussing the implications of this assessment, however, we 
first take a broad look at past and present contributions made to research on harvest and 
postharvest problems by the CGIAR Centres. 
2. Research by the CGIAR Centres 
2.1. Contributions in the Past 
The Hulse report gives a comprehensive account of the programmes at.the 
commodity Centres during the period prior to 1990. It notes substantial, differences 
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among Centres in the focus and scope of their programmes and, consequently, does not 
attempt to generalise. Nonetheless, the report contains a wealth of detailed information 
and shows that the research covered a multiplicity of problems, mostly relating to the 
need for new technology in harvesting, drying, storage and primary processing. There 
was no coordinated CGIAR approach, however, and the projects were conducted within 
individual commodity programmes, often in collaboration with specialised research 
institutes. 
2.2. Current Research 
Summaries of the relevant programmes of individual Centres are presented in 
Table 1 and briefly described in Annex III. Although most Centres seem to be moving 
towards a systems approach to their identification of research areas and, consequently, do 
not compartmentalise all their activities, current harvest and postharvest research in the 
CGIAR could be tentatively identified as being clustered around the following functional 
ill-as. 
l Product Quality: the characterisation of biochemical and physical components 
affecting either nutritive quality or the industrial processing of primary products; 
the identification of genes governing such qualities; and germplasm enhancement. 
l Harvest and Storage: the development of harvest mechanisation and storage 
facilities for small producers; the integrated management of storage pests and 
diseases; germplasm enhancement for resistance to factors causing storage losses. 
l Utilisation and Marketing: the identification of opportunities for product 
diversification; the processing of primary products (e.g., drying, milling) and 
by-products (e.g., straw, waste water) and the assessment of demand for product 
development. 
l Policies and Institutions: the dissemination of technology; the promotion of 
small-scale enterprises to apply technology; the establishment of grading rules 
and quality standards; and the design of development policies to improve 
infrastructure and political stability in marginal areas. 
These functional areas do not necessarily encompass all the relevant research. 
For example, research on gender issues relates to all four of them. Women in rural 
societies are not only engaged in food preparation but play dominant roles in a wide range 
of harvest and postharvest activities, especially in low-income households. Several of the 
Centres, notably CIAT, CIP, ICARDA, ICRISAT and IITA are working in this field. 
Table 1: Postharvest Research in the CGIAR Centres 
Breeding Beans: for “cookability” and Cassava: farmer-based small 
nutritional value. Cassava: for low Cassava: chips and “plastic bag” technologies; marketing, product agro-industries and an 
toxicity, “storability”, and processing for feed and food sher life. development, and feasibility/impact analysis; integrated approach to product 
qualities. Forage: for nutritional value and waste water treatment. development; Beans and 
and availability. Rice: for food qualities. 
Breeding Potato: for processing in the Potato: rustic storage systems for Potato: marketing methodologies. Training on potato marketing 
tropics. Sweetpotato: for processing ware tubers. Sweetpotato: processing and marketing. methodologies 
qualities. Andean commodities: characterization, 
marketing and processing. 
ICARDA Breeding cereals and legumes for food Machinery and the role of women 
and feed quality. 
ICLARM Tilapia strain and Giant clams: mar&et 
sfudies. Small-scale aquaculture: uses 
ICRISAT Breeding pigeonpea: for vegetable Pigeonpea: small-scale dehullers; and training national staff, farmers 
consumption. marketing. and users in crop processing. 
IFPRI micronutrient leveLr in cereals, food marketing systems and entry 
legumes and food crops. points for policy. 
IITA screening methods for quality evaluation harvesting technologies, storage small-scale processing technologies; and disseminating postharvest 
of mandated crops; nutritional quality systems and pest management. socioeconomic assessments. technologies; and training and 
and safety of traditional foods. extension. 
ILRI Milk: training on processing 
and research on policy effects 
on marketing. 
IRRI Breeding Rice: for cooking and tasting small stripper harwxter systems. Rice: micromills for household needs and Rice: improvement of milling 
qualities. women’s income in remote villages. systems in SEA cooperatives 
and enterprises. 
ISNAR Effect of agro-industries on 
research organization. 
WARDA Breeding Rice: for tasting qualities. Rice: market studies. Rice: policy options for 
small-scale processing. 
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2.2.1. Product Quality 
In the general area of food production, germplasm. enhancement represents a 
major part of the CGIAR’s contribution to product utilisation and the solution of 
postharvest problems. It is likely to become even more important as market demands 
become more specific and diversified. Traditionally, all the CGIAR cereal improvement 
programmes have included grain quality. Likewise, root shape and size, dry matter 
content and anti-nutritional factors have been included in root and tuber improvement 
programmes. However, in their germplasm enhancement programmes in more recent 
years, some of the Centres have placed increasing emphasis on processing and food 
quality characteristics that reflect new demands in the market place. 
Centres with cereal crop mandates, namely, CIMMYT, ICARDA, ICRISAT, 
IITA, IRRI and WARDA, engage in food quality research to a greater or lesser extent. 
Often, the primary purpose of this research is to refine the breeding objectives of their 
germplasm enhancement programmes. In the past, the characteristics studied included 
milling and baking quality measurements. More recently, some basic measurements of 
starch quality have been included. Likewise, quality characteristics of food legumes are 
being studied by ICRISAT, and of root and tuber crops by CIP, CIAT and IITA. 
Since the late 1980s CIAT, in collaboration with CIRAD, has given major 
emphasis to the analysis of the functional properties of cassava starch in relation to its 
utilisation as an end product. The monitoring of toxin levels, as well as their 
amelioration, are other aspects of CGIAR work on product quality, e.g., CIAT’s work on 
cyanide (CN-1) levels in cassava. More recently, IFPRI has been leading an important 
project involving CIMMYT, CIAT and IRRI on breeding for enhanced levels of 
micro-nutrients in cereals, food legumes and root crops. 
2.2.2. Harvest and Storage 
Several CGIAR Centres have studied crop harvesting systems in the context of 
realising greater efficiency. In the case of cereal crops this work extends to threshing and 
grain drying. IRRI has been most active in this area and its work has included the design 
and field testing of prototype rice harvesting machines and grain drying systems. 
ICRISAT has a special project funded by the African Development Bank on pigeonpea 
improvement in eastern and southern Africa, with a sub-project on harvesting, storage, 
processing and utilisation. IITA has collaborated with CIRAD in the development of 
prototype mechanised root harvesting systems for cassava. However, in general the 
CGIAR is not currently very active in this area of research. 
Another major area of CGIAR research that has a direct bearing on postharvest 
utilisation and storage losses is the genetics of pest.and disease tolerance and the 
enhancement of crop germplasm to withstand pest and disease challenge during storage 
and processing. CIAT, for example, includes seed management characteristics, such as 
resistance to bruchids, in its bean programme. 
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Additionally, a number of CGIAR Centres such as CIP, CIAT and IITA have 
engaged in applied on-farm research on crop storage systems aimed at reducing losses. 
CIP’s work on rustic storage systems is a good example. These three areas of research, 
viz., the genetics of postharvest disease and pest tolerance, the identification and 
integrated control of storage pests and diseases, and crop storage systems, probably 
represent the CGIAR’s most important contribution to greater efficiency in the 
post-production cycle. 
2.2.3. Utilisation and Marketing 
To date, few CGIAR Centres have engaged directly in product development 
research and most product development activities are undertaken in collaboration with a 
range of institutions from both developed and developing countries. CIAT has engaged in 
the development of cassava-based products and the processes for their manufacture in 
coIIaboration with NRI and CIRAD, and a number of Latin American food research 
institutes. CIP has collaborated in potato processing research and is currently expanding 
its work on sweet potato processing. Likewise CIAT and IITA are involved in research 
on the utilisation of cassava, and in particular, on flour and starch processing technology. 
ICRISAT has engaged in a range of research activities relating to the processing of 
sorghum and millet including the evaluation of hybrid sorghum in beer making. 
In the past, taste-panel studies and a limited amount of research on consumer 
preferences have been undertaken by CIAT, CIMMYT, CIP and ICRISAT in support of 
collaborative research on processing. More generally, almost all of the commodity 
Centres have studied patterns of local, regional and global production, consumption and 
consumer demand in relation to their commodity mandates, while ILCA (now ILRI) has 
conducted a significant amount of research on the development and testing of techniques 
for milk preservation and processing. 
The quality of crop by-products and their utilisation as livestock feed has also 
been studied by a number of Centres, notably ILCA, but ICARDA and ICRISAT have 
also undertaken some work in these areas. ILCA’s work on crop by-products is 
generic within its broader crop livestock production systems research, whereas ICARDA 
and ICRISAT have studied diets based on cereal straw and sorghum in collaborative 
studies on the nutrition of sheep and poultry. 
2.2.4. Policies and Inst.itutions 
In the context of its research on trade and marketing, IFPRI is involved in policy 
research pertinent to the application of available postharvest technology, including 
questions about its adoption and economics. Past research in Bangladesh has shown the 
important income enhancing and poverty reduction effects of rice quality improvement. 
Preliminary results of recent research in Africa on marketing systems show that 
bottlenecks to the success of market reforms may not only be in discriminatory price 
policies, but in barriers to entry into critical postharvest activities, such as processing, 
storage and transport. Policies that foster quality improvement and better price 
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transmission from international markets to farmers are likely to depend both on adequate 
investment in the development of postharvest technology and on removing the barriers to 
market entry. Detailed studies of marketing costs in African countries and Vietnam 
highlight the critical entry points for policy measures. ILRI is also focusing in its 
postharvest activities on policy factors affecting the competitiveness of dairy production 
and marketing. 
Of the four Centres that mention training and extension, ICRISAT, IITA and 
ILRI focus their activities on the dissemination of technology, with participation from the 
public and private sectors as well as users, while CIP mentions training on methodology 
for marketing research. ISNAR is assisting Benin’s agricultural research system to 
incorporate postharvest activities in their research organization. In a project for Latin 
America funded by the Interamerican Development Bank (BID), ISNAR focuses on the 
role of agro-industries in agricultural research, to understand the effect of new demands 
on research policies, and to develop analytical and planning methods for guiding research 
to meet new demands of this type. 
2.3. Assessment 
Although this summary of current Centre activities indicates a wide-ranging 
programme of research relating to harvest and postharvest problems it is difficult to assess 
its adequacy or effectiveness. The Hulse report concluded that CGIAR investment in 
post-production research was small; that relevant Centre programmes were. variable in 
purpose and scope; that the CGIAR had given inadequate attention to postharvest 
research; and that donor interest and support for post-production research appeared to be 
fragmented and uncoordinated. The report made a number of recommendations aimed at 
increasing the support for post-production research within the CGIAR. 
Similar suggestions have been made from time to time by others. For example, 
the Report of the Inter-Centre Review of Root and Tuber Crops (1995) advocated that the 
relevant Centres should engage in strategic research on product development. Likewise, 
responses to the questionnaire distributed as part of this study, could be interpreted as 
favouring selective increases in the resources devoted to harvest and postharvest research, 
differences in emphasis being partly associated with differences in Centre mandates and in 
perceptions of the role of the CGIAR (see Annex II). 
It is evident that the CGIAR’s most widespread and major contribution to harvest 
and postharvest research is indirect and built around genetic enhancement. This work‘ 
relates primarily to the suitability of food commodities for traditional and alternative 
market uses and to the reduction of storage losses through resistance to pests and 
diseases. 
However, we conclude that the Centres vary in the importance they attach to 
harvest and postharvest research, largely determined by the needs of the various 
commodities with which they are associated. Commodities, such as wheat, with a long 
history of product development, clearly require less attention from the CGIAR in these 
14 
respects than commodities such as cassava or sorghum. But there appears to be no 
provision in present strategies for coordinated approaches to wider problems, such as 
meeting the demand among urban communities for food in a more convenient form, or 
for developing supplementary sources of flour for bread-making. 
The Centres have usually selected specific problems related to their mandated 
commodities and addressed them through collaboration with others on an individual 
project basis. Although there seems to have been an underlying assumption within the 
CGIAR that the most important problems are being identified and responded to, there is 
no clear strategy in place to ensure that this is so. 
3. Future CGIAR Strategy 
3.1. Possible Roles for the CGIAR 
In our consideration of appropriate roles for the CGIAR, we have taken into 
account the work of a range of other organizations already concerned with research and 
development in relation to harvest and postharvest issues. A few of these organizations, 
such as CSIRO (Australia) and IFR (UK), are involved in the more fundamental aspects 
of research, whi-le others, such as FAO and many other development agencies, are more 
,concerried with adaptive research related to development projects. Many of the latter type 
of organization would be natural customers for any increased output from the CGIAR in 
these areas of activity. 
‘We have also taken into account the responses to the questionnaire summarised 
in Annex II, which cover a broad spectrum of opinions, and show both similarities and 
differences regarding what the CGIAR should or should not do. Finally, we paid full 
regard to the analysis of CGIAR activities presented in the TAC Review of Priorities and 
Strategies (1992). Many of the principles discussed in that document have been assumed 
in this study, especially those relating to collaboration, training, the transfer of technology 
and the dissemination of information. Consequently, we have assumed that any changes 
in the-priority .accorded to harvest and postharvest research would be accompanied by 
corresponding changes in directly related activities, such as training. The implications of 
our conclusions for the CGIAR mission statement are discussed in section 3.5. 
Activities at the CGIAR Centres have ranged from path-breaking research within 
the confines of their own facilities, to development-related activities involving large 
networks of national and regional institutions in the developing countries. The latter 
activities are seen by ‘many as entirely complementary to the former, acting as both 
sounding boards for defining research projects and delivery systems for applying the 
results. Others argue that the Centres should not act as implementing agencies for 
development-related national research projects, except where this role is essential to 
accumulate primary data or validate concepts. 
The view we take in this study is that, wherever the balance is struck, the 
Centres should not depart.substantially from their traditional role of promoting 
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international research to generate results of wide applicability.- We do not start with any 
pre-conceived notions of the most efficacious ways in which this might be achieved, but 
we recognize that experience already gained provides important indicators of the 
ingredients required for success. 
In our opinion, if the full benefits of productivity research are to be real&d, 
there must be complementary attention to efficiency in product utilisation as part of a 
coherent approach. While Centres, such as,IFPRI, have a broad strategic role in looking 
at policy issues, there is no organization or mechanism for co-ordinating utilisation 
research in general. Factors relating to the efficiency of utilisation are complex, with 
many different organizations, operating at different levels (global, regional, country, 
community etc.) being involved. 
On the question of whether or not the CGIAR should now assume a more 
prominent role in this respect, it is pertinent to ask whether any other organization could 
readily fill the gap if the CGIAR does not. Much will depend on how the CGIAR sees 
its future, whether or not there is scope for gradually reducing some of its current 
activities; how priorities are re-assessed and what the donors are prepared to support. In 
our view, the CGIAR should move progressively, but selectively, in the direction of a 
more comprehensive approach to commodity research, in which greater attention is paid 
to meeting needs in the post-production part of the production-consumption continuum. 
3.2. Priorities 
In making its recommendations on priorities TAC has, in general, wrestled with 
various forms of multi-dimensional matrix and tried to define and quantify the constituent 
vectors. This type of analysis has proved useful in arriving at the relative importance of 
food commodities, for example, but has been limited in providing an objective assessment 
of what priority to accord to those aspects which have multiple implications and are more 
difficult to quantify, such as strengthening. national research capacities. 
Historically, the CGIAR was quick to realise that any weakness in national 
research capacities would act as an impediment to the impact of Centre work. 
Consequently, it had no hesitation in creating ISNAR and defining capacity building as an 
essential component of all Centre activities. National research systems had to be viewed 
as an essential link in the chain leading to the adoption of research results in farmers’ 
fields. 
It might well be that post-production problems should be viewed in a similar 
way: that understanding and satisfying demand is as important to stimulating innovation 
by the producer as is providing appropriate technology with which to innovate. If this is 
so, the balance of activities within existing commodity programmes would need to be 
viewed in this light and adjusted, where necessary. The approach would be to identify 
weaknesses in the production-consumption continuum and promote remedial action in a 
variety of ways. This, in turn, might lead to a change in the ways in which priorities 
among commodities are arrived at. 
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If income generation and food security were the ultimate goals, the availability, 
quality and price of competing food stuffs in an acceptable form would be of key 
importance. It would not then be a matter of the relative importance of soybean, for 
example, but attention would focus on vegetable oils of which the consumer needs a ready 
supply. Similarly, the food security of the household, especially of urban dwellers, might 
not depend on the availability of sorghum, but on the total calories derived from cereals, 
root crops and plantains, or on protein from pulses, fish and meat. This would involve a. 
fundamental change in perspective and our view is that the importance of consumer 
systems, as distinct from producer systems, can no longer be left out of the reckoning in 
arriving at priorities. 
Such considerations lead to the question of how far into the realm of secondary 
products the CGIAR should venture. Where, for example, does commodity research end 
and food research begin ? In reality, one merges with the other and the balance within 
any single programme would need to be assessed on a case-by-case basis. 
Similarly, questions arise regarding the “categories of activities” which form the 
basis of TAC’s deliberations on priorities. At present, reference to postharvest problems 
is confined to a sub-activity of cropping systems, which is itself a sub-activity of 
“production systems development and management”. There is no reference to such 
activities under livestock, fish or forest products. Moreover, only technological problems 
are mentioned. We discuss this issue further in Section 3.5. 
3.3. Research Strategies 
3.3.1. Critical Mass 
From its inception, the CGIAR has recognized the crucial importance of the 
concept of critical mass. The creation of the required concentration of effort can take 
many forms and can be centralised or de-central&d in its structure. For example, a focal 
point for promoting collaboration among a multiplicity of different organizations might 
provide the “missing link” to bring together separate research efforts that have previously 
been too diffuse to achieve major impact. Providing a focal point or “node” for a 
collaborative research project can not only serve to concentrate the effort, but can also 
provide a more attractive basis for donor support, or for the involvement of commercial 
companies which might, otherwise, regard the project as being too risky. 
Much of the experience built up within the CGIAR on promoting and catalyzing 
more effective research collaboration has been related to problems of productivity. With 
collaborative research related to harvest and postharvest problems the field of potential 
collaboration is wider and needs to extend in several directions, including socioeconomic 
research at the level of primary producers and consumers, policy research involving the 
appropriate government ministries, and technological research in collaboration with 
advanced research organizations and agro-industries. 
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3.3.2. Socioeconomic and Policy Research 
In the commodity Centres, socioeconomic research has predominated over policy 
research and has been used to help in planning technological research and in evaluating 
the impact of new technology on productivity, equity and the conservation of natural 
resources. Policy research has focused mainly on the effects of policy interventions on 
the adoption of new technology. It has included both socioeconomic and policy 
components. IFPRI focuses more on the analysis of policy impact, to explain or predict 
the effects of policy reforms on technological change. 
The increasing weight given to markets as determinants of technological change, 
however, sees technology as only one of the policy-related factors affecting the efficiency 
of postharvest systems. Global trade policies, for example, provide market opportunities 
for the export of non-traditional goods, such as perishable products, thus creating the 
need for postharvest technology that extend their shelf life. In contrast, the importation 
of subsidised or surplus products from developed countries may impede the development 
of postharvest enterprises in developing countries. Trading barriers to food and timber 
products stemming from “clean and green” policies put pressure on pest-control and 
demand more sustainable logging practices. At the national level, the institutional void 
resulting from structural adjustment policies is affecting the capacity of governments to 
ensure true “competitive” environments in “free” markets, impeding direct access to 
producers’ secondary products. It may also impede the development of the rural 
infrastructure needed to facilitate producers’ access to urban markets. 
The complex relationships linking global and national policies to local 
postharvest decisions indicate that policy interventions should be considered in the context 
of the entire production-consumption continuum. Research strategies focusing on loss 
minimisation through technical efficiency of postharvest processes should then be 
expanded to a market-oriented strategy designed to increase benefits for producers, 
processors and consumers alike. Otherwise, the introduction of improved technology 
could have unintended effects, as happened, for example, when village-based threshing 
and winnowing machines in West Africa caused the loss of traditional “gleaning” rights 
for women, who had previously carried out this work manually. 
A research strategy is required that incorporates the capacity to analyse the 
effects of different policies on behaviourial, technological and institutional changes along 
the chain linking producers to consumers. Such changes are not only important for 
increasing the incomes of the rural and urban poor, but have wide implications for the 
well-being of women. In these respects, the Centres are well placed to use their d 
complementary strengths and build on their accumulated experience in socioeconomic 
research on production systems. 
3.3.3. Collaboration with Manufacturers and Advanced Research Organizations 
Centre experience of research on agricultural mechanisation provides some useful 
examples of the ingredients required for successful collaboration with manufacturers. The 
CGIAR policy on mechanisation was clearly set out in the Second Review of the CGIAR 
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(1988). Although this policy was written primarily in the context of crop cultivation and 
harvesting, it could equally be applied to other aspects of the production-consumption 
continuum, where involvement of agro-industry is important. The salient points of the 
policy are reflected in the following extract. 
The Centres “should be alert to developments in new machinery . . . . . . . . . . but we 
do not see a place for major programmes in research and development of new machines 
within the System. In this we concur with the argument that, historically, the need for 
the development of new machinery has generally been met by manufacturers. When 
economic circumstances are favourable for the use of small machines, the inventiveness 
of a whole range of manufacturers from the village blacksmith to the multinational 
corporation, is mobilised to respond to the farmer’s needs by supplying appropriate 
machines at competitive prices. We suggest, therefore, that further work on 
mechanisation by the System should be limited to testing new implements and machinery, 
including proto-types . . . . . . . . . . . . The development of appropriate machinery should be 
undertaken primarily in co-operation with manufacturers. ” 
This policy has been largely followed by the Centres, although some have 
assumed a more active role than others in responding to the perceived needs of the small 
producer and have interpreted the policy in somewhat different ways. As a consequence, 
the subject remains controversial. Critics have drawn attention to the failures, usually 
associated with “technology push”, while protagonists have stressed the role that Centres 
can adopt in providing a point of access for manufacturers and .resea.rchers in 
industrialised countries to meet the needs of small producers in the developing world. 
IRRI’s application of the collaborative approach to the development of rice harvesting 
machinery provides a good example. 
While recognising the role of manufacturers in developing suitable machines for 
the small producer, IRRI took the view that the resources available to local engineering 
enterprises were inadequate for them to respond adequately, on their own, to the needs 
of the small producer. Accordingly, IRRI maintained an engineering section concerned 
with testing and modifying small machines. It was the presence of this relatively small 
unit that led eventually to a collaborative project involving the Centre (IRRI), a donor 
(ODA), an advanced research institute (Silsoe) and a commercial manufacturer 
(Shelboume Reynolds Engineering). The output has been a series of machines based on 
the stripper harvester principle, giving up to a threefold increase in labour productivity 
and considerable reduction in crop losses, compared with traditional methods. 
There seems to be no reason why the ingredients of success in this example 
sh&ld not be applied to other problems involving collaboration with agro-industrial 
enterprises. What would be required at the Centre might be only a relatively small 
investment to create a “focal point” which could serve both to identify needs and to act as 
a catalyst to make the necessary contacts and initiate projects. Careful thought would 
need to be given to the nature of such nodes and the expertise required to staff them. It 
might well be that marketing and commercial expertise would be as important as 
experience in the relevant natural and social sciences. In reality this would simply be an 
extension of the capabilities that already exist at some of the Centres and could be seen as 
a move to more comprehensive commodity research programmes that progressively 
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encompass more of the links in the production-consumption chain of activities, and 
involve broader multidisciplinary teams in their implementation. 
3.4. Implementation 
3.4.1. A Change of Emphasis 
Changing the emphasis in CGIAR priorities and strategies from an approach that 
focuses on “field” production to one that is based on “utilizable” production in a broader 
context has implications for all elements of the CGIAR System. It implies reviewing the 
expertise available to TAC and the Centre boards, as well as reconsidering the pattern of 
staffing at the Centres, themselves. 
The change in overall emphasis would also imply strengthening mechanisms 
throughout the System for identifying those areas where the Centres are best placed to 
take action, avoiding duplication of the work of others and harnessing the resources of a 
multiplicity of organizations in collaborative and participatory undertakings. .This would 
imply establishing close linkages not only with the appropriate organizations in developing 
countries, but also with a range of advanced research organizations, development agencies 
and industrial companies involved in relevant areas of work. 
Within the CGIAR System, we see IFPRI as having a key role, in that the 
success of any initiatives designed to promote more efficient utilisation of primary 
products would ultimately depend on international trade- and national development- 
policies that foster related areas. Maintaining strong links between IFPRI and the other 
Centres in their responses to the changes of emphasis would be an important implication. 
For example there would be an increasing need for studies aimed at refining methods of 
assessing product systems, including the needs of end-users and industrial companies, 
trade and market requirements, and transport and distribution infrastructure. 
The required change of emphasis would apply not only to research projects, but 
also to the System’s role in “fortifying national organizations”. It might well affect, for 
example, the strategies recommended by ISNAR in its advisory capacity to national 
research systems; Training programmes at the individual Centres might also need 
modification to capture the- revised perspective which, in turn, would imply a need for 
Centres to harmonise their philosophies in this respect. 
3.4.2. Centre Strategies 
Centre responses to the questionnaire (Annex II), as well as our own assessment 
of their current activities, suggest that strategic differences in their approaches and 
opinions are largely associated with differences in their mandates. This is to be expected, 
and indicates that a de-centralised approach is appropriate, with each Centre developing 
its own strategies for research on harvest and postharvest problems, within a broad 
framework of support from the CGIAR. Centres will need to review their programmes 
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against a background of the proposed change in emphasis to identify areas that might need 
changing or strengthening. It is essential that their programmes should be fully 
responsive to changing patterns of demand for their mandated commodities. In particular, 
in their work on germplasm enhancement, they will need to ensure that they can fully 
monitor utilisation characteristics, such as suitability for specific processing methods, 
quality characteristics and toxicity elements. 
While working in collaboration with national organizations to identify areas for 
strategic research, the Centres could also draw attention to needs in adaptive and applied 
research. Organising workshops on these topics would be a useful function for Centres, 
help to foster the desired linkages and expose the needs to a wider audience, including 
NGOs, development agencies and representatives of trade and industry. 
The Centres are in a good position to use their experience with production 
systems research to promote participatory research with a broader perspective. Likewise 
the principles evolving from the ecoregional approach might well find applications in a 
general move towards more comprehensive consideration of the production-consumption 
continuum. Centres could then determine the most cost-effective ways of generating the 
necessary critical mass, taking full advantage of opportunities for collaboration with 
national organizations, special&d institutes and industrial processing companies. 
In this respect, the focal point approach adopted by IRRI, in the application of 
the stripper-harvester principle to the needs of small producers, merits consideration as a 
general model for collaborative work with the agro-industries. It illustrates one way in 
which a donor, an advanced research organization and an industrial company can be 
linked to tackle problems that lie beyond the competence of an individual Centre or 
national organization. The interest of commercial companies in helping to develop new 
processes and products would be dependent, however, on their assessment of the risks 
involved in obtaining a reasonable return from their investment. 
3.4.3. Inter-Centre Collaboration 
The trend towards greater inter-centre collaboration, engendered by changes such 
as the ecoregional approach and the move towards programme funding, is one that would 
clearly find application in a more coherent approach to harvest and postharvest research. 
While some problems are specific to the mandate of a particular Centre, others are not. 
These wider problems call for collaboration among several Centres as, for example, in 
the various projects relating to post-production research on root and tuber crops, in which 
CIP, CIAT, IITA and IFPRI have been involved in various ways and in various 
combinations. Projects of this type are listed in the Report of the Inter-Centre Review of 
Root and Tuber Crops (1995) which draws attention to the greater efficiency derived from 
such collaboration. 
Pursuing these ideas, the Report recommends the creation of an Inter-Centre 
Consultative Committee on Root and Tuber Crops that would sanction a postharvest and 
marketing group to explore wide collaboration on such problems as the characterisation of 
starch and flour, food processing technology and market research. This recommendation 
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clearly has merit in the context of root and tuber crops, but it is also relevant to 
post-production research on other commodities and by other Centres. The question that 
arises is how to extrapolate from such ideas to create a workable strategy to cover all 
commodities and all Centres, and to make full use of the experience gained in one region 
in analyzing the problems of another. 
3.4.4. A Systemwide Strategy 
From its beginnings as a loose federation of autonomous institutes, the CGIAR 
has moved gradually towards harmonising its activities and defining broad programmes to 
be funded on a Systemwide basis. Against this background, it is tempting to propose 
more and more co-ordinating committees and an increasing degree of central control. 
While there is an obvious need for collaborative activities, it has to be kept in mind that 
some of the most successful work of the CGIAR has been the result of individual Centre 
initiatives and that the System’s reputation for efficiency has depended on a minimum of 
centralisation and bureaucratic control. 
We favour a strategy that facilitates individual Centre initiatives within a broad 
CGIAR framework that gives greater recognition to the importance of the post production 
part of the production-consumption continuum. Centres should be encouraged to review 
their organizational structure and staffing patterns to ensure that, where relevant, there is 
a focal point for maintaining the broad perspective required, and for formulating and 
implementing appropriate collaborative research projects. 
We see scope for the evolution of working groups, making full use of E-mail 
communication systems, and developing partnerships and networks. We do not see an 
urgent need for these activities to be centrally co-ordinated or controlled, but there has to 
be a mechanism for determining priorities among competing proposals. 
In assessing the relative merits of various Centre proposals, TAC would need to 
build up a set of guidelines in relation to the criteria to be used. Among these, we 
consider that any proposal should indicate why the particular Centres was best placed to 
initiate the project; that the results were likely to be of wide applicability, consistent with 
the goals of the CGIAR; and that full account had been taken of potential contributions 
from other organizations, and the opportunities for collaboration with them. 
Finally, we consider that there is a strong case for raising the profile of harvest 
and postharvest research through existing mechanisms of internal and external review. 
External review panels should be asked explicitly to give their views on whether the 
relevant Centre activities are set in the broad context of a production-consumption 
continuum and whether the total research effort is structured accordingly. 
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3.5. Implications for the CGIAJX Mission Statement 
The CGIAR mission statement focuses on “productivity” as the key element, 
which is usually interpreted in the narrow sense of ending at harvest. Whether or not the 
CGIAR decides to invest more resources in solving post-production problems, the present 
mission statement now appears to have too narrow a connotation, even in the context of 
current Centre activities. It might be modified as follows (changes in italics): 
“Through international research and related activities, and in partnership with 
national research systems and other organizations, to contribute to sustainable 
improvements in the exploitation of agriculture, forestry and fisheries in 
developing countries, from primary production tocfinal utilisation, in ways that 
enhance nutrition and well-being, especially of low-income people”. 
Given a change of this type, consequential revisions would be necessary in other 
parts of the document, as well as to the “categories of activities” used as the basis for 
determining priorities. Category 1, “increasing productivity” would need to be changed to 
a more comprehensive term implying that full account is taken of the 
production-consumption continuum. We have used the term “utilisable production” in 
this context. Some restructuring within this category and within category 4 
“Socioeconomic, Public Policy and Public management research” would also be 
necessary. 
3.6. Conclusions 
In the language that has evolved within the CGIAR, research activities related to 
crops, livestock, trees and fish are often lumped as “commodity research”, and the 
Centres directly involved in it, as “the Commodity Centres”. Within these terms, “crop 
research”, for example, has been considered as part of “commodity research” even though 
this is clearly a misnomer in that crops, trees, livestock and fish are living organisms, 
whereas commodities are traded goods derived from them. 
Recurring themes in this study have been that the CGIAR has been involved to a 
very limited extent in research on traded commodities; that its main contributions have 
related to the living organisms from which they are derived; and that what is needed in 
future is a broader perspective that encompasses the whole continuum from the living 
organism, through the. traded commodity to the final product. Only from such a 
perspective can the deficiencies in research be fully assessed and appropriate steps be 
taken to ensure that the gaps are filled and opportunities for income generation more, fully 
exploited. 
We do not suggest that the CGIAR should immediately or fully accept the burden 
of responsibility for filling all the gaps, but we do consider that it should move selectively 
in that direction. It should build on Centre experience and encourage, where appropriate, 
a more comprehensive approach to commodity research, which takes into account the 
concept of “utilisable production”, gives greater recognition to the need for products that 
are more closely tailored to changing consumer needs, and also takes into account the 
inter-relationships between different commodities contributing to similar end uses. 
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The strategy should ensure that appropriate mechanisms are in place for the 
Centres to identify harvest and postharvest problems, and to respond to opportunities for 
their solution through the various combinations of effort we have discussed. 
We see a need for a diversity of collaborative arrangements from which informal 
co-ordinating mechanisms could evolve as needed. Ultimately, it might be desirable for 
more formal mechanisms to be put in place for harmonising activities, especially where 
several Centres become involved in similar collaborative projects. with the same natiorial 
organizations. We also see a need for a Systemwide strategy for funding projects in 
harvest and postharvest research and a more explicit responsibility for monitoring and 
evaluating their efficacy through normal review, processes; 
3.7. Rkommetidations 
Taking into account the need for international research on harvest and 
postharvest problems, as well as current CGIAR activities in these areas, we recommend 
that: 
the CGIAR should move towards an approach to the determination of 
priorities and strategies that gives greater weight to the harvest and 
postharvest parts of the production-consumption continuum; 
the Centres should review, and strengthen where necessary, their internal 
capacities for identifying needs in harvest and postharvest research, and for 
assessing the most cost-effective ways of implementing projects; 
in any new approach to harvest and postharvest research, the Centres 
should take full advantage of opportunities for collaboration with others, 
such as national organizations, sister CGIAR Centres, advanced research 
organizations and industrial manufacturing and processing companies; 
a Systemwide programme should be developed from Centre proposals and 
resources allocated to achieve an appropriate distribution of effort on these 
problems across all the Centres; 
monitoring and evaluation of harvest and postharvest research should be 
strengthened through existing mechanisms of internal and external review. 
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TERMSOF REFERENCE AND CONDUCT OF THE STUDY 
In preparation for a revision of its review of Priorities and Strategies, TAC 
commissioned a study of strategic issues associated with harvest and post-harvest 
problems in agriculture, forestry and fisheries. The purpose of the study was defined in 
the following terms of reference: 
(1) assess the need for continued or increased international support for research 
related to harvesting, storage, processing and marketing in agriculture, 
forestry and fisheries; 
(2) summarize and review current contributions of the CGIAR Centres to these 
aspects of research; and 
(3) suggest an appropriate role and future strategies for CGIAR involvement in 
research on these problems, including the possibilities for collaborative and 
contractual research with other organizations and institutions both national 
and international, and whether public or private. 
A small panel was appointed to conduct the study, as follows: 
Dr. M. H. Arnold (UK) (Chair) 
;;. ;. fiaoulter (UK) (Member) 
. . (USA) (Member) 
Dr. V. Timon (TAC Secretariat - Phase I) 
Dr. F. Torres (TAC Secretariat - Phase II) 
The study was conducted in two phases. Phase I was concerned with collecting 
information and opinions, and Phase II with analysis of the material collected, synthesis 
of ideas and writing the report. Most of the preliminary work was done by e-mail, and 
the report was finalized in Rome between 26th February and 1 March, 1996. 
ANNEXH 
APPROPRIATE AREAS AND ORGANIZATIONAL MODELS M)R 
HARVEST AND POSTHARVEST RESEARCH IN THE CGIAR 
- Synthesis of Responses to a TAC Survey - 
As part of the preliminary phase of the Strategic Study, CGIAR Centres and other 
research institutes were canvassed for their views on the CGIAR role in harvest and 
postharvest research. This was done through a questionnaire sent to all CGIAR Centres 
and a selected group of institutions conducting postharvest research of an international 
scope. 
The Questionnaire 
The questionnaire addressed three issues: i) the substantive focus of research to be 
supported; ii) the organizational models through which such research should be 
implemented; and iii) the level of support appropriate for the overall portfolio. 
Research focus 
Considering that the CGIAR includes activities in crop and livestock production, 
fisheries and forestry, and to concentrate the attention of the reader on the research foci 
for such activities, questions under this section avoided the issue of “postharvest” 
definitions and boundaries. Taking a broad view of postharvest-related activities,. they 
offered a choice of possible research areas ranging from one end of the food chain to the 
other - breeding to market. Thus, identified areas focused on: 
l Product Quality: the characterisation of biochemical and physical 
components affecting either nutritive quality or the industrial processing of 
primary products; the identification of genes governing such qualities; and 
germplasm enhancement. 
l Harvest and Storage: the development of harvest mechanisation and storage 
facilities for small producers; the integrated management of storage pests 
and diseases; germplasm enhancement for resistance to factors causing 
storage losses. 
0 Utilisation and Marketing: the identification of opportunities for product 
diversification; the processing of primary products (e.g., drying, milling) 
and by-products (e.g., straw, waste water) and the assessment of demand 
for product development, 
0 Policies and Institutions: the dissemination of technology; the promotion of 
small-scale enterprises to apply technology; the establishment of grading 
rules and quality standards; and the design of development policies- to 
improve infrastructure and political stability in marginal areas. 
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Organizational Models 
The set of organizational options presented in the questionnaire ran essentially 
along two main lines of inter-institutional relations: initiatives within the broad CGIAR 
family: and the involvement of outside suppliers through contract arrangements. Within 
the internal mode, two of the options presented dealt exclusively with CGIAR Centres: 
0 Centre-operated programmes. 
l Inter-Centre collaboration 
Two others, involved broader collaboration: 
0 Centre collaboration with national research systems, including networks. 
0 CGIAR Systemwide programmes. 
The remaining possibilities were based on contracting the research to outside 
organizations: 
0 Research contracted to public sector organizations. 
0 Research contracted to private sector organizations. 
Questions in this area were seeking a relative assessment of present funding levels, 
by asking if they were considered to be “about right”, “too high”, or “too low”. 
The Replies 
What follows are the main characteristics of the replies from the different 
respondents on the three issues addressed by the questionnaire. Full replies are available 
from the TAC Secretariat. 
On Research Focus 
1. From CGIAR Centres 
As expected, all 13 replies focus on mandated crops, which to a certain extent, 
condition Centres’ views. It should be noted, however, that Centres responsible for the 
so-called “poor farmers’ crops” (i.e., low value crops, such as roots, tubers and millet; 
“orphan crops”, such as the andean crops; and non-timber forest products) appear to be 
the main advocates of increased CGIAR involvement in postharvest research. 
In general, their suggestions focus on the development of technological innovations, and 
not so much on the analysis of socioeconomic environments hindering the application of 
available technology. They .do not ,see any particular advantages of direct involvement by 
the Centres in research on postharvest problems, especially those lying beyond the “farm 
gate”. 
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The main conclusions could be summarized as follows: 
l Replies indicate that to different degrees Centres consider all areas as 
appropriate for CGIAR support, ranging from minor support to harvesting 
(few Centres), through moderate support for utilisation and marketing 
(evenly split), to the maximum for identifying problems and opportunities 
and research on the quality and storage of primary products (large 
majority). This could be interpreted as recognising that any research on 
postharvest problems includes a set of related processes linking field 
production to final marketing. Some Centres went further and related their 
view that all areas of research were appropriate as indicating that 
postharvest problems should be viewed in the context of comprehensive, 
integrated systems. 
l Among the main research areas, those relating to the identification of 
problems and opportunities, and to the quality of primary products, were 
unanimously indicated as deserving support. The main reasons behind this 




the importance of research on genetic diversity in traits determining 
quality in food, feed and other products, in order to capture the 
price advantages of better quality; 
the public good characteristics of research outputs from these areas; 
and 
the closeness of such research areas to existing programmes in the 
Centres. 
a A few Centres considered storage as an area deserving CGIAR support. 
Most of them focused their attention on losses in “poor farmers crops” 
caused by pest and diseases, and by their perishability at ambient 
temperatures, especially for small-scale farms operating under low-input 
conditions. 
0 Replies on the appropriateness of CGIAR involvement in utilisation and 
marketing research would indicate somewhat controversial positions among 
Centres. Some argue that, in addition to primary processing, research on 
market demand, consumer acceptability and market development should 
also be included - in line with the current thinking about food chain 
systems. Others are of the opinion that the CGIAR should limit this 
research to the primary processing phase. These Centres do not see as 
appropriate investing in research on the transformation of farm products 
into consumer goods, except as part of an ex-ante priority setting exercise. 
Their view is that, given the commercial opportunities, such 
transformations should attract investments from the private sector. 
Irrespective of their views on the scope of utilisation and marketing 
research, there seems to be a general consensus among “pro-market” 
Centres on two issues. First, that the focus of such research should be on 
small-scale operations at the level of the farm or village. Second, that 
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l 
although solutions to utilisation problems are location-specific, CGIAR 
contributions should concentrate on methods to analyse, design and 
develop solutions; which could be considered as “international public 
goods”. 
Two areas were identified under the “others” category, namely policy and 
training. The former is based on the assumption that certain types of post- 
harvest technology are less location-specific than production-related 
technology, and can easily be adapted to a wide range of different 
circumstances. The role of policy pertinent to market and trade would then 
be critical for enhancing the utilisation of available postharvest technology. 
Training is suggested as a way of redressing the imbalance in current 
attention to post-production problems, broadening the target group to 
include the private sector, NGOs and other groups, especially those giving 
access to women at the village level. 
2. From other Research Institutes 
Only one of the nine replies from the consulted institutes mentions “poor farmers’ 
crops” as the appropriate focus for postharvest research in the CGIAR. Several of them, 
however, indicate the need to include fruit and vegetables, given changes in consumption 
patterns and impact on food security. As in the case of replies from the Centres, very 
few of those from non-CGIAR institutes elaborate on the rationale for CGIAR Centres to 
conduct the particular type of research being suggested. 
The main conclusions could be summarised as follows: 
l The overall pattern of “appropriateness” for CGIAR support to the five 
areas is similar to that expressed by CGIAR Centres. Harvesting is still 
lowest, but relatively higher than among the Centres. Replies are again 
split evenly among those considering it appropriate for the CGIAR to have 
a role in utilisation and marketing, and those that do not. And the same 
strong support is given to the remaining areas concerned with identifying 
problems and opportunities, quality of primary products and storage. 
0 Among the few replies that addressed specific research areas, the following 
may be noted. In the area of identifying problems and opportunities there 
is a suggestion that this approach should document both the causes and 
extent of losses, and analyse so&cultural impediments to minimising loss. 
The product quality area is almost unanimously seen as being the most 
appropriate for CGIAR support. The role of Centres is characterised as 
first understanding problems and opportunities in harvesting, storage, 
utilisation and marketing, and then addressing generic issues affecting the 
availability of improved varieties from their breeding programmes. 
Another prominent actor in this field sees the need for CGIAR expertise as 
being limited to quality evaluation, harvesting and storage, because 
utilisation and marketing are, and should be, better handled by other 
national research and development institutes. Policy is mentioned again 
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among the Wother” areas, jointly with a systems methodology to evaluate 
postharvest activities and actors from production to end use. 
On Organizational Models 
1. From CGIAR Centres 
In general, Centres see a set of the suggested models as being appropriate to carry 
out postharvest research, depending on the research focus and the various contributions 
that interested parties could make. Although only two Centres attempt to match models 
with research focus, it seems clear that all of them assume that the collaborative mode is 
essential to carry out postharvest research. Germplasm enhancement for pre-defined 
qualities would be the activity closest to the “Centre-operated programme” model. But 
even in this case it is recognised that such research should be done in co-operation with 
national research systems (model 2 of the questionnaire). 
Collaborative models are seen as most appropriate by a great majority of the 
Centres, especially those involving Centres and national research systems. Only one 
Centre does not entirely share such views. While it agrees on Centre collaboration with 
national programmes, it is of the opinion that postharvest activities are too crop and 
location specific to benefit from inter-centre collaboration. Reactions to the 
“Systemwide” option show again a large consensus among Centres, but this time 
indicating that such a model is not an appropriate mechanism within which to conduct 
postharvest research. They see the crop and cultural specificity as not ma$ing 
postharvest research amenable to the Systemwide model. Ecoregional arrangements are 
viewed as more appropriate. 
In the case of using capabilities lying outside the broad CGIAR family, through 
contract arrangements, many Centres consider them to be viable alternatives, but do not 
elaborate on their rationale. The few that do so indicate a preference for working with 
the public sector, especially NGOs and Food Science Departments. There are also 
several Centres that do not consider this model appropriate at this stage in the 
development of the “business”, particularly in the village context. But again, no rationale 
is given in support of that opinion. 
2. From other Research Institutes 
As with the Centres, non-CGIAR institutes also see various combinations of the 
suggested models as being most appropriate for conducting postharvest research - and 
again, collaborative models involving national research systems and Centres are the 
preferred choice. In this instance, however, even Systemwide programmes are 
considered an appropriate model, with a similar emphasis given to contracting to outside 
organizations. Nevertheless, contracting arrangements were the only ones to be 
considered inappropriate by a few of those who responded. 
In general, the impression given is that postharvest research should be carried out 
in a collaborative mode. In this context, the respondents see the national research 
systems as playing a preponderant role in the definition of priorities, while the Centres 
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are visual&d as facilitators or co-ordinators of participatory approaches to the adaptation 
of existing technology to changing circumstances. 
On Level of Sup-port 
1. From CGIAR Centres 
In their replies several Centres, and especially those committing resources to 
postharvest research, elaborate on the potential contribution of postharvest activities to the 
achievement of sustainable increases in production. In addition to the effect on income 
generation of “backward and forward linkages” between production and marketing, it is 
argued that rates of return to investments in post-harvest research should be higher than 
those in production research, given the early stages in the development of the 
“information curve” for the former. 
In this context, the Centres are of the opinion that relative levels of support are 
too low, for the following reasons: 
0 the impact on poverty alleviation of reducing product and quality losses in 
commodities produced by the poor; 
ii) the importance of utilisation research for increasing product value and food 
security; 
iii) the potential return to further investments in an unexploited field, especially 
under the increasing rural-to-urban migration; and 
iv) the high research costs, in terms of investments in quality testing labs and 
assessing market information. 
There are several Centres, however, that consider present levels “about right”. 
Some of them believe that much of postharvest-focused research is covered by germplasm 
enhancement and ecoregional activities; while others see the need for reallocating 
resources (from research on technology innovations to that on adoption), rather than to 
seek additional funds for post-harvest research. 
2. From other Research Institutes 
All institutes find the existing level of support to be too low, on grounds similar to 
those presented by the Centres. 
Replies were received from the following: 
Centres: CIAT, CIMMYT, CIP, ICARDA, ICLARM, ICRISAT, IF’PRI, IITA, 
ILRI, IPGRI, IRRI, ISNAR and WARDA 
Others: Australian Centre for International Agricultural Research (ACIAR) 
German Council for Tropical and Subtropical Agricultural Research 
(ATSAF’) 
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Centre for International Cooperation in Agricultural Research for 
Development (CIRAD) 
Cornell University (Fruit and Vegetable Science) 
Food and Agriculture Organization (FAO) - AGSI 
Institute National de Investigaciones Forest&s y Agropecuarias 
Institute National de Investigation y Tecnologia Agraria y Alimentaria 
International Development Research Centre (IDRC) 
International Union of Food Science and Technology (IUFoST) 
Overseas Development Administration(ODA)/Natural Resources 
Institute (NRX) 
Royal Danish Ministry of Foreign Affairs - Research Section 
Swiss Development Cooperation (SDC) 
The influences described under “The Changing Perspective of Productivity” 
(section 1.2) may already be affecting the attention given by the CGIAR centres to 
harvest and postharvest issues. Even so, such activities still represent only about 2% of 
the System’s overall budget and an important part of this Strategic Study has been to 
analyze current activities in relation to changing needs. The information for such 
analysis, made available by the Centres, is summarised below. 
Twelve of the sixteen CGIAR Centres are directly engaged in postharvest 
research. Those that report current postharvest technology research are CIAT, 
CIMMYT, CIP, ICARDA, ICLARM, ICRISAT, IPPRI, IITA, ILRI, IRRI, ISNAR and 
WARDA. CIPOR is planning to initiate research on non-timber forest products, but it is 
not clear as to what element of processing, if any, this work will involve. On aggregate 
the eleven centres propose to spend a total of about US$6.33 million on postharvest 
research in 1996, representing approximately a 2% of the total CGIAR budget. Within 
this amount, one fourth of the Centres actively involved in harvest and postharvest 













In the following brief descriptions of each Centre’s research, activities are 
classified into the four clusters characterized in the Report: Product Quality (PQ), 
Harvest and Storage (H&S), Utilization and Marketing (U&M), and Policies and 
Institutions (P&I). 
CIAT 
CIAT’s postharvest technology research programme focuses primarily on cassava, 
but food quality research is also undertaken for beans and rice, and feed quality research 
for tropical forages. 
PQ Bean quality research relates to effects of the “hard to cook” 
phenomenon , effects of protein fractions on digestibility, and 




bioavailability of iron and zinc. For cassava root quality research 
includes (i) postharvest physiological deterioration, (ii) 
physicochemical properties of starches and flours, (iii) cyanogenesis 
in root protection and starch quality, iv) fermentation (biodiversity 
of the bacteria), and v) vitamin A. Research on forage quality 
includes in-vitro evaluation of the nutritive value, the nature of anti- 
quality factors, animal feeding, and the effect of mineral attributes. 
Rice quality research focuses on amylose content, gelatinization 
temperature, gel content, white belly, and translucence of the grain. 
In beans an important research area focuses on the postharvest seed 
management practices, including work on the incorporation of the 
arcelin gene for resistance to bruchids. Cassava storage research 
has included management of dried cassava chips for storage pests. 
Also, the fresh cassava “plastic bag” technology that slows the rate 
of physiological deterioration has been an important area of 
research. 
In cassava activities include: (i) user needs assessment, priority- 
setting, market research, product-feasibility studies, and adoption 
and impact studies, ii) starch-based product development (in 
collaboration with the private sector), iii) Support to national 
institutions for the integration of research on marketing and 
consumption, processing and quality, so as to identify opportunities 
to develop cost-competitive, consumer-acceptable products; (iv) 
Research and development of appropriate cassava flour and starch 
processing technology (in collaboration with advanced and national 
institutes), and v) technologies for processing waste water treatment. 
The programme has ongoing collaboration with CIRAD and the 
NRI on many of the projects. 
The Cassava Programme has developed methodologies for the 
Integrated Cassava Research and Development projects, bringing 
together national and international research organizations, NGOs, 
and farmer groups in organizing farmer-based small agro-industries 
linking producers to consumers. The Bean and Forages 
Programmes have also collaborated with national organizations in 
the association of farmers to create seed production enterprises. 
Total Centre Investment (1996): US$ l,llO,OOO - 3.45 SSY ; of which 0.15 are 
allocated to beans, 2.6 to cassava, 0.6 to tropical forages, and 0.1 to rice. 
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CIMMYT 
CIMMYT’s postharvest research focuses mainly on wheat, But they also carry out 
some activities in maize. 
PQ The wheat Programme operates an Industrial Quality Lab that tests 
breeding material for its suitability for processing into the various 
wheat products (bread, cookies, noodles). 
H&S The maize programme does a small amount of work on resistance to 
storage insects. 
Total Centre Investment (1996): US$255,000, 85 % of them on wheat. 
CIP’s postharvest activities include breeding for processing/storage, marketing 
studies, and consumption for potato, sweet potato and Andeanroots and tubers. 
However, postharvest-type rese&ch on potato is being significantly reduced, while 
emphasis is shifted towards sweet potato and Andean roots and tubers. 
PQ Potato research in this area focuses on breeding for processing 
characteristics in tropical environments; while for sweetpotato major 
priorities concern i) breeding for processing (for food, feed and 
industrial use) and product quality evaluation. and iii) marketing 
methodologies and training. 
H&S For potatoes the priority is developing technologies for rustic 
storage of ware potatoes. 
U&M In the case of potatoes activities focus on marketing methodologies 
and for sweetpotato on processing and marketing for small-scale 
operations in geographically isolated, poorer areas. Finally, 
postharvest research for andean food commodities (re: minor roots 
and tubers, minor grains) concentrate on i) baseline information 
about geographical distribution, production and its value, and 
economic importance of post-harvest pest and disease damages, and 
ii) market research, processing and product development, which 
appear as key areas to realize the full potential of these crops. 
P&I Training on potato marketing methodologies. 
Tot@ Centre Investment (1996): US$ 1,686,ooO - 6 SSY 
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ICARDA 
In previous work under the Nile Valley Regional Programme ICARDA carried out 
work on household storage methods and legume’s food quality. Now their research 
focuses on: 
PQ Food quality of cereals and legumes, as well as feed quality of feeds 
and straws. 
H&S Machinery, and the role of women. 
Total Centre Investment (1996): US$ 150,000 - 0.8 SSY 
ICLARM has a small component of its work concerned with postharvest research. 
U&M For the genetically improved tilapia farm tilapia (GET) strain it has 
examined presentation vis-a-vis market acceptability, in comparison 
with Nile tilapia. In the case of giant clams, ICLARM is 
concentrating on markets for six-months to two-year clams, to assist 
an early cash flow to farmers. For small-scale integrated 
aquaculture in Asia and Africa, data are collected on the use of the 
fish produced, i.e., for household consumption, for local bartering, 
or for market sale. 
Total Centre Investment (1996): US$ 80,000 
ICRISAT 
The objectives of current postharvest research carried out under the above- 
mentioned complementary projects are: i) increase area of pigeonpea under cultivation; ii) 
change dietary habits to improve nutrition and enable import substitution; iii) create 
employment opportunities for women; and iv) increase the income of farmers and 
agroindustrial entrepreneurs through value added processing. At the moment research 
activities concentrate on a pigeonpea project in Sri Lanka, funded by the ADB. 
p8 Germplasm enhancement for its use as a vegetable. 
U&M Dehullers for small-scale millers, to produce dal; and linking 
production to agro-processing and utilization. 
P&I Training of national organizations staff, women farmers and users in 
crop processing and consumption. 
Due to funding constraints ICRISAT had to exclude certain postharvest activities 
from its present core research agenda. However, funding requirements for 1997 
incorporates postharvest activities in addition to complementary projects, including 
aflatoxin management in groundnut, sorghum product quality, and sorghum storage pests. 
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Total Centre Investment (1996): US$ 307,000 (64% in E&S-Africa, 36% in Sri 
Lanka) 
As part of its research on market reforms and agricultural diversification, IPPRI 
includes that on adoption and economics of postharvest technologies as critical links in the 
marketing chain between farmers’ production decisions and final consumers. 
P&I Research focuses on the promotion of postharvest technologies 
through appropriate policies - a critical area for the growth of non- 
farm income and employment in rural areas. Current research in 
six African countries is tracing the effect of market reform on the 
development of marketing systems, including postharvest 
technologies. Research on rice marketing system in Vietnam is 
highlighting the critical role of drying and processing technologies 
as main determinants of quality improvement. 
IFPRI is considering the formulation of a special multi-country research project in 
its forthcoming medium term plan. 
Total Centre Investment (1996): US$280,000 
IITA’s postharvest research has been expanded through the introduction of the 
project on Improving Postharvest Systems which is aimed at: generating competitive 
technologies for farmers, processors and consumers; and strengthening the capacity of 
national organizations to develop, evaluate and disseminate improved technologies. 
Specific objectives of the research activities are: i) characterize crop and food systems to 
identify opportunities for improvement, expansion and diversification; ii) develop quality- 
based genotypes suitable for specific end-uses of crops; iii) develop traditional crop 
processing and new products to expand crop utilization; iv) enhance crop harvesting and 
processing efficiency through the development , transfer and adaptation of innovative 
technologies; v) improve the overall quality of food products; vi) increasing the awareness 
and application of postharvest research results. 
PQ Develop food quality screening methods for crop improvement. 
H&S Develop improved harvesting and handling technologies; and 
improve traditional storage systems and postharvest pest 
management. 
U&M Improve the nutritional quality and safety of traditional foods; assess 
socioeconomic aspects of postharvest systems; and develop 
household and small-scale processing technologies. 
P&I Disseminate postharvest technologies; and training and extension. 
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Total Centre Investment (1996): US$ 1,240,000 - 5.69 SSY 
For a number of years ILRI has carried out research on milk processing to 
increase the shelf life of dairy products for producers who live a long way. from markets 
or in areas of local surplus, for which manuals have been written. In the search for 
impact with such technologies emphasis is moving to 
P&I Training on milk processing technologies; and post-harvest research 
on policy factors that affect the competitiveness of dairy production 
and marketing. 
Total Centre Investment (1996): US$ 357,000 
IRRI has one core project on postharvest technology which is implemented within 
the Irrigated Rice Ecosystems research programme. The project aims to develop efficient 
and cost-effective processing systems and components to reduce grain losses (physical 
loss, diminution, damage, deterioration) during all stages from harvest to storage of 





The development of improved germplasm with superior milling and 
cooking qualities is one of the important breeding objectives of 
IRRI. Major emphasis is on developing improved germplasm 
possessing high total and head rice yields,- translucent and medium 
long to long slender grains, intermediate amylose and gelatinization 
temperature and soft gel consistency. Some efforts are also focused 
on developing Basmati type rices possessing aroma and grain. 
elongation ability. 
The development of a small combine stripper harvester in 
collaboration with national organizations in Thailand and Vietnam; 
the evaluation of the IRRI developed stripper-gatherer and stripper- 
thresher systems in Indonesia, the Philippines, Thailand, and 
Vietnam; 
The study of milling high-moisture paddy to accelerate drying and 
to reduce drying costs; and improvement of the rice micromill to 
increase head rice recovery in collaboration with national 
organizations in Thailand and Philippines. The micromill addresses 
mainly the needs of women in remote villages to mill their paddy 
for consumption on location, saving transport costs, time and 
efforts, while providing the opportunity to increase incomes. 
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P&I The characterization and improvement of rice milling systems in 
cooperatives and enterprises in the Philippines, Thailand and 
Vietnam; 
Total Centre Investment (1996): US$484,000 - 0.70 SSY; 
In Benin ISNAR is helping the national system to incorporate postharvest activities 
in their agricultural research programme. As part of their activities in Latin America, 
ISNAR will carry out a project to understand the effect of new agro-industrial demands 
on research policies, and to develop methods for guiding research to meet such demands. 
P&I Reassess the size and structure of national organizations to take into 
account agro-industrial demand for research; improve research 
planning procedures for agro-industrial demands; and review 
consequences for legislation on intellectual property rights. 
Total Centre Investment (1996): US$285,000 - 0.85 SSY 
WARDA 
Since 1990 WARDA’s postharvest research has focused mainly on analyzing the 
physical and chemical grain quality characteristics of candidate varietal selections to 
ensure their acceptability to consumers. In 1995 WARDA began a major collaborative 
study with CIAT and IRRI to 
PQ Understand the interaction between variety and environment in 
determining the chemical composition of grain, particularly with 
respect to the expression of aroma traits. 
U&M In 1996 WARDA will also initiate research to characterize rice 
markets in its mandate area, to understand the role of particular 
grain quality traits and postharvest operations in determining market 
prices. 
P&I To examine the appropriate role for government policy in the 
recently liberalized rice markets in the region, and to identify the 
implications for rice breeding research. A secondary activity will 
be to design policy options to enhance efficiency in the rapidly 
expanding small scale rice processing sector. 
Total Centre Investment (1996): US$96,000 
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